Around 800 000 people in the UK have dementia. Approximately 80% will, during the course of the illness, exhibit non-cognitive symptoms and behaviour such as agitation, aggression, psychosis, wandering and sleep disturbance; these are referred to as behavioural and psychological symptoms of dementia (BPSD).
1,2
The prevalence of agitation and aggression in those with moderate to severe dementia living in nursing homes has been reported to be over 50%. 3 For the person with dementia, BPSD may be a way of communicating distress, whereas for carers it may be a cause of distress and a precipitant of transfer to institutional care. 4 Therefore, BPSD are a legitimate target for treatment, with the aim of improving the quality of life for both people with dementia and their carers. Underlying causes of BPSD include psychotic experiences, and discomfort and pain due to physical illness such as infection, heart failure or arthritis. These symptoms may also reflect basic needs not being met, for example being hungry, thirsty, left in wet clothing or simply missing human contact. The treatment strategy requires the underlying cause to be identified, but where this proves difficult or is inadequately explored, custom and practice may be to use antipsychotic medication. 5, 6 The association between treatment with antipsychotic drugs and increased morbidity and mortality in people with dementia is clear. 7 The older, first-generation antipsychotics were particularly associated with movement disorders. Studies of the newer, second-generation antipsychotics revealed an association with stroke; 8 initially the safety warnings were specific to risperidone and olanzapine but as trials with other drugs were re-analysed and database studies undertaken it became apparent that it is likely that all antipsychotic drugs are implicated. 9, 10 In the UK the National Institute for Health and Clinical Excellence (NICE) clinical guideline for the management of dementia, published in 2006, recommended that antipsychotic drugs should not be prescribed for patients whose non-cognitive symptoms were of mild to moderate severity because of the increased risk of cerebrovascular adverse effects. 11 This guideline stated that where such symptoms -specifically psychosis and/or agitated behaviour -are causing distress and are severe, an antipsychotic drug may be considered after target symptoms have been quantified and documented, comorbid conditions such as depression treated, non-pharmacological approaches tried, cardiovascular risk factors assessed, and a discussion held with the person with dementia and/or carers about the potential adverse effects of such treatment. Further, the prescription should be time-limited and regularly reviewed.
In 2009 the Department of Health in the UK commissioned an independent inquiry into the use of antipsychotics in people with dementia. 6 The report concluded that up to a quarter of people 
Aims
To provide an estimate of the prevalence of antipsychotic use for dementia in secondary mental health services in the UK and to collect data relevant to quality improvement initiatives for such prescribing practice.
Method
In the context of a UK quality improvement programme, relevant clinical audit data were collected for patients with dementia under the care of specialist older people's mental health services.
Results
Fifty-four mental health National Health Service (NHS) trusts submitted data on 10 199 patients. Of those patients without comorbid psychotic illness, 1620 (16%) were prescribed an antipsychotic; the common clinical indications for such medication were agitation, psychotic symptoms, aggression and distress. Multivariable regression found younger age, care home or in-patient setting, vascular or Parkinson's disease dementia and greater severity of dementia to be all significantly associated with being prescribed antipsychotic medication. Of the 1001 (62%) patients prescribed treatment for more than 6 months, only three-quarters had a documented review of therapeutic response in the previous 6 months.
Conclusions
The data reveal areas of relatively good current practice, including consideration of alternatives to antipsychotic medication and clear documentation of target symptoms. They also suggest areas for improvement, such as the frequency and quality of review of long-term medication.
Strategies to reduce antipsychotic use should take account of the demographic and clinical variables predicting increased likelihood of antipsychotic prescription.
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with dementia in the UK are prescribed an antipsychotic at any one time, of whom only 20% would be likely to derive benefit, whereas 1% who would not otherwise have died would do so directly owing to the adverse effects of the medication. It also concluded that it should be possible to decrease the prevalence of use of antipsychotics by two-thirds within 36 months; that is, by October 2012. One recommendation was that there should be a cycle of audit to quantify the prevalence of antipsychotic use and improve the quality of decision-making around treatment initiation, and the frequency and quality of clinical review.
Method
The Prescribing Observatory for Mental Health (POMH-UK) facilitates audit-based, quality improvement programmes (QIPs) in mental health services in the UK. It is part of the College Centre for Quality Improvement (CCQI) at the Royal College of Psychiatrists. The POMH-UK invited all specialist mental health services in the UK to participate in a QIP focusing on the prevalence and quality of antipsychotic prescribing in people with dementia. The data collected in a baseline audit related to recommended prescribing practice in the NICE guideline on supporting people with dementia and their carers. 11 Services were asked to submit data either for every eligible patient on a clinical team's caseload, or if this were not possible, to select every nth case in a way that maximised the chance of the sample being random and therefore representative of clinical practice. For each patient with dementia the following data were collected: age, gender, ethnicity, care setting, subtype and severity of dementia, other psychiatric diagnoses and psychotropic medicines prescribed. Where an antipsychotic drug was prescribed, the data collected included clinical indication, dosage and duration of treatment. For patients who had been prescribed an antipsychotic for less than 3 months, data were collected related to the underlying cause of BPSD and non-pharmacological treatment strategies. Where antipsychotic drug treatment had begun more than 3 months earlier, data relevant to medication review were collected.
Statistical analysis
Data were entered online using SNAP survey software, version 9 (www.snapsurveys.com/software) and analysed using SPSS version 15 on Windows XP. Simple descriptive statistics were used to determine the prevalence of antipsychotic use and the quality of treatment initiation and review. Chi-squared tests were used to compare the prescription of additional medication across sample subgroups. Binary logistic regression was used to explore whether potential predictive variables were associated with antipsychotic prescription. The effect of each variable was examined initially using a univariable analysis. Subsequently the joint effect of explanatory variables was examined in a multivariable analysis, using a backwards selection procedure to retain the statistically significant variables. This analysis was conducted for all patients in the sample prescribed one or more antipsychotic drugs, and then repeated excluding all those who had a diagnosis of a comorbid psychotic illness (schizophrenia spectrum disorder, bipolar disorder or psychotic depression). Where particular patient characteristics were unknown or not specified, the values were treated as missing.
Results
In March 2011 a total of 54 specialist mental health National Health Service (NHS) trusts participated in the QIP baseline audit, submitting data on 10 199 patients with a diagnosis of dementia from 447 clinical teams. The demographic and clinical characteristics of the sample are shown in Table 1 . Of this sample 1902 (19%) patients were prescribed an antipsychotic; this figure falls to 1620 (16%) if the focus is antipsychotic drug treatment of BPSD -that is, if patients with a comorbid psychotic illness are excluded. For the subsample of 1620 persons with no comorbid psychotic disorder (the BPSD group), the most commonly prescribed antipsychotics were quetiapine (36%), risperidone (26%), haloperidol (10%), olanzapine (9%) and amisulpride (9%). For each of these drugs the median daily dosage was at the lower end of the range for their licensed indications. The target symptoms and clinical indications for such treatment were documented in the clinical records in 97% of cases; 27% had one indication documented, 20% had two, 20% had three and 30% had four or more. Table 2 shows the proportion of the BPSD group prescribed antipsychotic medication for each indication, and Table 3 provides details of other psychotropic medication prescribed to at least 3% of this group.
For the 417 patients who had begun treatment in the preceding 3 months and who did not have a comorbid psychotic disorder, there was documented evidence that before an antipsychotic had been prescribed a potential underlying cause of BPSD had been considered in 80% and that non-pharmacological interventions had been tried in 60%.
Factors associated with prescription of antipsychotic medication
When potentially relevant clinical variables were examined individually in the total sample the following were found to be significantly associated (P50.001) with the prescription of antipsychotic medication: age, gender, care setting, whether or not detained under the Mental Health Act 1983, type and severity of dementia and a diagnosis of a comorbid psychotic illness. The results of the multivariable analysis indicated that age, patient setting, and type and severity of dementia were significantly (P50.001) associated with being prescribed an antipsychotic, but after adjusting for these variables there was no longer any significant effect of either gender or being detained under the Mental Health Act on the outcome. Thus, patients with a diagnosis of Alzheimer's disease and those whose dementia was mild in severity were least likely to be prescribed an antipsychotic. Also, older patients were less likely to be prescribed antipsychotics; patients aged 91 years or older had half the odds of being prescribed antipsychotics compared with those aged 70 years or younger. In terms of clinical setting, the greatest likelihood of being prescribed an antipsychotic was for in-patients on a psychiatric ward, or for those receiving care in a nursing home or in a private continuing care service, whereas the lowest likelihood was for community patients living in their own home.
The multivariable regression was repeated, excluding from the sample patients with a diagnosis of a comorbid psychotic disorder (Table 4 ). In this BPSD group, age, care setting, type of dementia and severity of dementia were all still found to be significantly associated with being prescribed an antipsychotic. The direction of the effects of each of these variables is similar to that observed in the initial univariable analyses of the total sample.
Review of antipsychotic medication
Of the BPSD group, 619 (38%) had been prescribed an antipsychotic for up to 6 months, 326 (20%) for 6-12 months and 675 (42%) for more than a year. Of the 1001 patients prescribed an antipsychotic for at least 6 months, 748 (75%) had a documented medication review in the previous 6 months addressing therapeutic response. The bulk of these reviews (90%) had been conducted by secondary care services, with smaller proportions being conducted by both secondary and primary care (6%) or only by primary care (4%).
Discussion
Our audit of over 10 000 patients with dementia under the care of old age psychiatrists is the largest of its type conducted thus far in the UK. Specialist older people's mental health services are charged specifically with managing the most complex of cases including those with severe and complicated BPSD. This might be expected to result in an increased use of antipsychotics, but equally, the availability of non-drug alternatives in such services might enable the use of such drugs to be minimised. We found that 16% of such patients were currently prescribed antipsychotic medication for BPSD. This is lower than the 25% overall population rate for prescription of these medication to people with dementia estimated by Banerjee. 6 
Patterns of prescribing
In accord with published research, 12 analysis of our audit data revealed that age, care setting and type and severity of dementia were all independently linked to the prevalence of antipsychotic drug prescribing in dementia. The highest prevalence of antipsychotic prescribing was found on psychiatric wards and in private continuing care. The relatively high prevalence in care homes for the elderly mentally infirm (EMI), ranging from 26% in EMI residential homes to 44% in EMI nursing homes, is consistent with previously reported estimates of 20-50% in the UK. 3, 13, 14 As a predictor variable, care home setting may be partly a proxy for clinical variables not collected in our audit, such as level of dependency and the severity and complexity of behavioural problems such as agitation or aggression. The latter has been previously observed to be associated with a higher likelihood of antipsychotic use. 15 A US study attributed variation in antipsychotic use to a nursing-home level 'prescribing culture' that exists in some institutions, 16 whereas a Canadian study found that physical setting characteristics, specifically absence of a clock or calendar and telephone, may be relevant. 15 Further studies are needed to understand these associations more fully.
Antipsychotics were more often prescribed for non-Alzheimer's disease dementia, despite even poorer evidence for efficacy and a potentially greater risk of harm. The highest prevalence of antipsychotic prescribing was in the small subgroup of patients with dementia associated with Parkinson's disease. This is in line with the findings of a large US database study, which found a significantly higher use of antipsychotic medication in patients with both Parkinson's disease and dementia compared with those with other subtypes of dementia. 17 In our sample 30% of the 228 people with Parkinson's disease dementia were prescribed an antipsychotic. Possible explanations are that psychosis may be more common in this subgroup, perhaps partly due to treatment with dopaminergic drugs. It is likely that this complexity would have led to an appropriate, selective referral of such patients to psychiatric services. The observed patterns of antipsychotic usage were consistent with previous studies, with doses tending to be at the lower end of the licensed range. There was high usage of quetiapine, accounting for over a third (36%) of all antipsychotic prescriptions, despite a lack of positive efficacy data in dementia. 18, 19 The next most commonly prescribed antipsychotic was risperidone (26%), the only antipsychotic currently licensed (on a restrictive set of indications) for the short-term management of BPSD. There was low usage of olanzapine and rare usage of clozapine. The common use of quetiapine might be partly explained by its perceived favourable tolerability profile, particularly in relation to extrapyramidal side-effects, and that it was not specifically implicated in the early Medicines and Healthcare Products Regulatory Agency warning of the risk of stroke with antipsychotic drugs in dementia. 8 The only firstgeneration antipsychotic commonly used was haloperidol, and this was usually prescribed on an 'as required' (p.r.n.) basis.
Quality of antipsychotic prescribing
Our audit data suggest that the prescribing of antipsychotic drugs by specialist old age psychiatric services in the UK for people with dementia in 2010-2011 is largely compliant with treatment recommendations, in that alternative interventions had been considered in the majority of cases before medication was prescribed, and when it was prescribed there was clear documentation of the target symptoms. The most common clinical indications were agitation, evident or assumed psychotic symptoms, aggression and distress. This observed adherence to standards in the UK may reflect the desired effect of NICE guidelines. It is also consistent with the American experience of the impact of the US Food and Drug Administration advisory on second-generation antipsychotic use among all individuals and those 65 years or older with dementia. 20 However, our audit also revealed aspects of antipsychotic prescribing practice that (8) BPSD, behavioural and psychological symptoms of dementia. a. Indications are not mutually exclusive; i.e. for an individual patient an antipsychotic drug might be prescribed for more than one indication, or more than one drug might be prescribed to target the same indication. b. The BPSD group is the subgroup of patients with dementia but no comorbid psychotic illness who are receiving antipsychotic medication. SSRI, selective serotonin reuptake inhibitor. a. The BPSD group is the subgroup of patients with dementia but no comorbid psychotic illness who are receiving antipsychotic medication.
were suboptimal -in particular, the low level of review in cases prescribed such drugs long-term. In the subsample of patients prescribed an antipsychotic drug, almost two-thirds had been receiving it for at least 6 months, which is consistent with findings reported by Ballard et al. 21 We found that only three-quarters of these patients had had a documented medication review in the previous 6 months. This group might be particularly vulnerable to suboptimal monitoring for several reasons. Although antipsychotic treatment for dementia is most commonly initiated in secondary care, prescribing responsibility is commonly transferred to primary care subsequently, with the risk of undefined responsibility for continued medication review. This may be further compounded by poor communication between general practitioners and psychiatrists. 22 It has also been observed that primary care can be less successful than specialist mental health teams at withdrawing antipsychotics. 23 
Other drugs prescribed
The patients in this sample received a range of other medications. These included analgesics, antidepressants, valproate, benzodiazepines and z-hypnotics; all were prescribed more often for the subgroup of patients who were prescribed an antipsychotic. It is possible that these drugs were also being used to target BPSD. Indeed, there is some evidence that pain is associated with behavioural disturbances and depression in people with dementia, and that analgesics may be as effective as antipsychotics in reducing agitation in such cases. 24 There is also limited evidence to suggest that antidepressants may have a modest effect in reducing agitation, although not depression, in people with dementia. 25, 26 In contrast, there is no evidence supporting the efficacy of valproate but some indicating potential harm. 27 Benzodiazepines have been tentatively recommended for the management of mild agitation, although there is no study of people with dementia. These drugs, alongside the z-hypnotics, are likely to be seen as more directly targeting agitation and insomnia, and as being safer in some ways than antipsychotics; but both groups of drugs are associated with an increased risk of falls.
Cholinesterase inhibitors, conversely, were less likely to be prescribed in the subsample of patients prescribed an antipsychotic. This may be due to the inverse relationship that exists between cognition and BPSD; cholinesterase inhibitors are indicated for mild to moderate dementia, whereas BPSD are more prevalent in moderate to severe dementia. Most antipsychotics also have anticholinergic activity, which is associated with hazards for older people such as urinary retention, blurred vision and impaired cognition. 28 Further, this activity would be likely to negate the effects of the cholinesterase inhibitors in the 25% of patients prescribed both an antipsychotic and a cholinesterase inhibitor. Such co-prescribing has been seen in other large samples of people with dementia, 29 although the efficacy and tolerability of such regimens have not been formally tested in randomised controlled trials.
Limitations and strengths of the study
The audit data were collected by local staff, so there may have been error and variability in the data abstraction process. Also, the local clinical services were responsible for selecting which clinical teams would participate, and the numbers and types of services involved varied by respondent. Although these factors might act to limit the generalisability of the data, this effect is probably minimal given the large sample size and the involvement of the large majority of English mental health NHS trusts. Thus, the findings may be seen as representative of current clinical practice in specialist mental health services, although they cannot be readily extrapolated to primary care.
Implications for quality improvement
The main aim of this audit was to provide performance data (benchmarked against clinical practice standards) to participating services, stimulating reflective practice, as part of a QIP. Further, our findings identify two priorities for quality initiatives in this area: first, the high prevalence of antipsychotic prescribing on psychiatric wards and in care homes, and second, the frequency and thoroughness of the review of medication for patients prescribed antipsychotics beyond the short term. Individual trusts participating in this audit have started to publish and use their data to benchmark and identify priorities for improvement. Other local audits are reported to have led to improvements, including a modest reduction in the prescribing of antipsychotic drugs in nursing homes following the introduction of a checklist and 6-monthly reviews. 30 Audit now appears embedded in secondary care as a quality improvement mechanism. However, other techniques have been reported to improve prescribing practice in vulnerable groups of patients. These include clearer communication of information around prescribing and followup; formal integration of a clinical pharmacist into community healthcare systems; and incentivised practice such as the Quality and Outcomes Framework. 31, 32 Implications for future practice
The findings we report here are important for two main reasons. First, they indicate that mental health teams dealing with patients with dementia and a high level of BPSD are able to manage all but 16% without recourse to antipsychotics. However, this is an overall prevalence figure for mental health services, and our data show that the proportion of patients prescribed antipsychotics 225 varies markedly, depending on clinical setting and on particular demographic and clinical variables, such as being on a psychiatric ward, living in a care home, or having more severe dementia or dementia related to Parkinson's disease. Initiatives to change practice should take account of these factors, at the same time acknowledging that the optimal use of antipsychotic medication in such clinical subgroups remains unknown. Second, the benchmarked data generated from the audit allow the clinical services that participated to reflect on their own practice in relation to antipsychotic prescribing in patients with a diagnosis of dementia. The data indicate areas of relatively good practice, such as consideration of alternative interventions, and clear documentation of target symptoms when the medication is initiated. They also reveal areas for improvement, such as the frequency and quality of the review of long-term prescription of antipsychotic medication. Any impact on prescribing practice will be assessed in the QIP re-audit and in potential supplementary audits in the next few years. 
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